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LIQUID DISPENSING VALVE AND METHOD WITH IMPROVED STROKE 
LENGTH CALIBRATION AND FLUID FITTINGS 



Field of the Invention 

[0001] The present invention generally relates to fluid dispensing 

devices and methods related to dispensing liquids with or without process 
air assistance and, more specifically, to adjusting liquid flow through the 
liquid outlet and making connections to the air and liquid passages within 
the valve. 

Background of the invention 

[0002] Liquid dispensing valves of the type associated with the 

present invention generally provide for the selective flow of fluid, such as 
liquid with or without process air, through a valve body and then out of a 
nozzle orifice or liquid outlet. The process air may impart some 
characteristic to the liquid discharging from the nozzle orifice, such as 
swirling or otherwise moving a liquid filament, or atomizing the liquid as it is 
discharged. Control of the flow through the nozzle orifice is typically 
effected by reciprocating a valve member along a stroke length. The valve 
member ordinarily seats against a valve seat member which includes the 
nozzle orifice. Movement of the valve member away from the valve seat 
permits liquid to flow out through the orifice at a rate commensurate with 
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the gap between the valve and the valve seat. Movement of the valve 
member against the valve seat prevents liquid flow through the nozzle 
orifice. 

[0003] Various manners of accurately controlling flow of liquid 

through the nozzle orifice have been proposed in the past and are in 
practice today. For example, the size of the nozzle orifice itself may be 
changed by changing from one nozzle to another. However, nozzle 
changes are time consuming and require increased inventory of parts. 
Other methods involve changing the stroke length of the valve member so 
as to change the gap between the valve member and the valve seat when 
the valve member is in the open position. In the past, such stroke length 
adjustment mechanisms have had various drawbacks, for example, related 
to complexity of use and design, and repeatability of proper adjustments. 
[0004] The fluid fittings used in typical liquid dispensing valves often 

use threads for connecting the fittings to the valve body. Unfortunately, 
threading a fluid fitting into place can result in inconsistent seal 
compression from one valve to another and this can result in leakage. Also, 
threaded fittings may be prone to the formation of cavities in which liquid 
stagnation may occur and this can be a problem especially in applications 
requiring aseptic conditions. Finally, threaded fittings may not be as easily 
modified to connect, for example, to a wide variety of push-on type flexible 
tubing, and may not be easily cleaned as may be necessary for certain 
applications, including aseptic applications. 

[0005] For at least the reasons set forth above, it would be desirable 

to provide a liquid dispensing valve in which the stroke length is easily 



calibrated and set, and which provides improved fluid connections 
overcoming the drawbacks associated with the prior art. 

Summary of the Invention 

[0006] The present invention provides a liquid dispensing valve 

generally including a valve body, a valve seat, a valve member, and a 
calibration device coupled with the valve member. The valve body includes 
a liquid inlet, a liquid outlet, and an interior liquid chamber in 
communication with the liquid inlet and the liquid outlet. The valve seat, 
which is positioned in the valve body, receives the valve member for 
selective engagement. The valve member is mounted for reciprocating 
movement between a closed position engaged with the valve seat and an 
open position disengaged from the valve seat. The calibration device 
includes a rotatable reference ring having a first zero reference indicator and 
additional indicia thereon for indicating incremental increases in stroke 
length of the valve member. The calibration device further includes a 
rotatable stroke control stop member having a second zero reference 
indicator. The stop member is capable of being rotated to change the 
stroke length of the valve member between zero and a maximum stroke 
length. The first and second zero reference indicators may be aligned after 
the stroke control stop member has been adjusted to set the stroke length 
at zero. Thereafter, the rotatable stroke control stop member may be 
rotated relative to the reference ring to set the desired stroke length 
between zero and the maximum stroke length. 



[0007] A method of calibrating the stroke length of a liquid dispensing 

valve, generally as described above, includes rotating the stroke control 
stop menriber into operative engagennent with the valve member in the 
closed position to prevent movement of the valve member toward the open 
position. The reference ring is then rotated to align its zero stroke length 
reference indicator with the zero stroke length reference indicator on the 
stroke control stop member. The stroke control stop member is then 
rotated out of engagement with the valve member such that the stroke 
length reference indicator on the stroke control stop member aligns with a 
desired one of the plurality of stroke reference indicators on the stroke 
reference ring to set and indicate the stroke length of the valve member. 
[0008] In another aspect of the invention, a liquid dispensing valve 

includes a valve body, a valve seat, and a reciprocating valve member 
generally as described above. A first fluid fitting having a first sealing 
portion and a first connecting portion is positioned to be in fluid 
communication with the liquid inlet of the valve body. A first seal is 
positioned between the valve body and the first fluid fitting. A clamp plate 
is removably secured to the valve body and clamps the first sealing portion 
of the first fluid fitting against the first seal with the first connecting portion 
adapted to coupled with a liquid conduit. Preferably, the dispensing valve 
includes a second similar fluid fitting for communicating with a process air 
inlet of the valve body. The second fluid fitting is clamped against a 
second seal by using the clamp plate. 

[0009] Various objectives, advantages and additional features of the 

invention will become more readily apparent to those of ordinary skill in the 



art upon review of the following detailed description of the illustrative 
embodiment, taken in conjunction with the accompanying drawings. 

Brief Description of the Drawings 

[0010] Fig. 1 is a side elevational view of a liquid dispensing valve 

constructed in accordance with a preferred embodiment of the invention. 

[0011] Fig. 2 is an axial cross sectional view of the dispensing valve 

shown in Fig. 1 with the valve member in the open position. 

[0012] Fig. 3 is a cross sectional view similar to Fig. 2, but illustrating 

the valve member in the closed position. 

[0013] Fig. 4 is a top view of the dispensing valve. 

Detailed Description 

[0014] Referring to Fig. 1, one illustrative example of the invention is 

embodied in a liquid dispensing valve 10 having a valve body 12 generally 
comprising a cap 14 at an upper end, a nozzle 1 6 at a lower end, and a 
central body portion 18. Nozzle 16 may be retained on central body portion 
1 8 by a threaded nut 20. Fluid fittings 22, 24 are provided for respectively 
supplying liquid and process air to valve body 18. In the preferred 
embodiment, fittings 22, 24 include barbed portions 22a, 24a which 
receive push-on type flexible conduits, such as silicone tubing. Another 
fluid fitting 23 is used to supply actuation air as will also be discussed 
below. Fluid fittings 22, 24 are retained on valve body 1 8 by a clamp plate 
26 in a manner to be described further below. Cap 1 4 is retained on 
central body portion 18 by, for example, cap screws 30, 32 (Fig. 4). 
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[0015] Referring now to Figs. 2 and 3, which respectively show the 

open and closed positions of dispensing valve 10, a reciprocating valve 
member 40 is used to selectively allow and prevent the flow of liquid 
through the valve 10. Valve member 40 includes a needle portion 42 at 
one end and a piston 44 at an opposite end. Needle portion 42 preferably 
resides within a valve seat 46 and, more generally, within a portion of a 
liquid chamber 50 which extends essentially between a liquid supply 
passage 52 in central body portion 18 and a liquid outlet or orifice 54 in 
valve seat 46. An 0-ring 47 provides a seal between central body portion 
18 and valve seat 46. A diaphragm-type seal member 56 is secured to 
central body portion 1 8 and to valve member 40 to prevent liquid from 
leaking into the upper actuation portion of valve 10 or contaminants from 
entering liquid chamber 50 from the actuation portion of the valve 10. A 
threaded portion 58 of valve member 40 connects to a threaded portion 60 
of piston 44 retaining diaphragm 56 therebetween. An 0-ring 62 also 
provides a dynamic seal around the lower portion of piston 44. A vent 64 
is provided to allow air to escape as the diaphragm 56 moves upward from 
the closed position shown in Fig. 3 to the open position shown in Fig. 2 
and to allow introduction of air when diaphragm 56 moves downward. 
[0016] To move the valve member 40 to the open position shown in 

Fig. 2, actuation air is introduced into air supply passage 70 and piston 
chamber 72 thereby moving piston 44 upward against the force of a 
compression coil spring 74 until the upper side of piston 44 contacts a 
rotatable stroke control stop member 76 and, more specifically, a lower 
edge 76a thereof. An externally threaded portion 76b of stop member 76 



is engaged with an internally threaded portion 14b of cap 14. This allows 
stop member 76 to be rotated, and thereby translated or moved, upward or 
downward relative to cap 14 and piston 44. This adjusts the location of 
the lower edge 76a and, likewise, the upper end of the stroke length for 
piston 44 and valve member 40. An upwardly projecting portion 78 of 
piston 44 is received in a central hollow section 76c of stop member 76. 
Rotational and translational movement respectively around and along axis 
77 is allowed by the interaction between stop member 76 and projecting 
portion 78. A rotatable reference ring 80 is affixed to cap 14 by a retaining 
ring 82 such that reference ring 80 may rotate around the upper end of 
stop member 76. An 0-ring 84 is positioned within cap 14 so as to engage 
both the stop member 76 and reference ring 80. This provides a sealing 
function and also supplies friction to stop member 76 and reference ring 80 
to assist with holding these items in their desired positions relative to each 
other when the stroke length is set. A vent 86 is provided in central body 
portion 1 8 to communicate with piston chamber 72 above piston 44 
thereby allowing the escape of air as the piston 44 moves to the upper or 
open position shown in Fig. 2 and introduction of air as piston 44 moves to 
the lower or closed position shown in Fig. 3, 

[0017] As further shown in Figs. 2 and 3, fluid fittings 22, 24 include 

sealing portions 22b, 24b which engage respective 0-ring seals or gaskets 
90, 92 when respective liquid and process air supply passages 94, 96 in 
fluid fittings 22, 24 align with respective liquid and process air supply 
passages 52, 98 in central body portion 18 and clamp plate 26 has been 
secured in place using fasteners 100, 102. Process air passage 98 
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communicates with respective additional air passages 104, 106 designed, 
in this example, to discharge pressurized process air proximate liquid outlet 
54 thereby atomizing the discharged liquid. It will be understood that many 
different types of dispensing valves may incorporate the features of the 
present invention including with or without the use of process air designed 
to impart any desirable characteristics to the discharged liquid. 
[0018] To calibrate and set the stroke length of reciprocating motion 

for valve member 40 along axis 77, valve member 40 is initially moved to 
the closed position shown in Fig, 3. Rotatable stroke control stop member 
76 is then rotated clockwise to move lower edge downward (as viewed in 
Fig. 3) until lower edge 76a contacts upper surface 44b of piston 44. This 
may be accomplished using a suitable tool (not shown) inserted into a 
complementary recess 76d in stop member 76. The tool may be 
specialized or unique to help prevent unwanted tampering. In this position, 
a "zero" stroke length is set since the stop member 76 will prevent any 
upward travel of valve member 40. Referring to Fig. 4, reference ring 80 is 
then rotated until the zero indicator 112 aligns with the stroke reference 
indicator 110 thereby indicating the zero stroke length position of rotatable 
stop member 76. To then set the desired stroke length, the rotatable stop 
member 76 is rotated in a counterclockwise direction using the hash marks 
on reference ring 80 as stroke length indicators until the desired stroke 
length is set. In this example, each hash mark represents 0.001 inches of 
stroke length. Therefore, if indicator 1 10 is rotated to align with the hash 
mark labeled "10" this would indicate a stroke length of 0.01 inches. Of 
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course, other stroke length increments may be used instead by, for 
example, changing the thread pitch on stop member 76 and cap 14. 
[0019] While the present invention has been illustrated by a 

description of a preferred embodiment and while this embodiment has been 
described in some detail, it is not the intention of the Applicants to restrict 
or in any way limit the scope of the appended claims to such detail. 
Additional advantages and modifications will readily appear to those skilled 
in the art. The various features of the invention may be used alone or in 
numerous combinations depending on the needs and preferences of the 
user. This has been a description of the present invention, along with the 
preferred methods of practicing the present invention as currently known. 
However, the invention itself should only be defined by the appended 
claims, wherein we claim: 
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